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introduction

l{cccmt  Inodc] cak.u]ations  have S ] IOWJI i,]Iat  t]Ic Cxtrcullc dry Ilcss of t]Ic Lrol)ica] ]owcr stratos])]lere
c.a II bc cx])lai)lcd hy slow uplift of air lnasscs by largwscalc  ~notio]ls  lcadillg to tllc fc)rlnatio]l  of aII
ubic]uitious  cirrus cloud layer [1]. Wc pr-cscllt  first results froln lidar obsm-vat,iolls  of tropical cirrus
clouds a.lmvc the Atlantic  ocean during  tlIc AI,13A’J’ROSS c.arIlpiiigil  (Ai, ~nosJJhcric  c}lcrnistry  al~d
]iclar  s t u d i e s  above tllc Atlarltic  cm~all  r e l a t e d  to OZOIIO aIld otllcr  t,racc .gascs ill t,lIc tro]m al~d
stratosp]lcrc)  ill octolmr-  November 19!36.

“1’lIc lncasurclncllts  of IIigh-altituc]c  tro])ical  cirrus were perfc)r~ncd with a ]nobilc  aerc)sol l{aInan licla.r
aboard t,l Ic (Jcrln all rcsca.rc.li  vessel ‘( I’OI,AIM’J’I’;I{ N”. ‘J’he iflstrumcnlt  trausnlits  si]rlultalleous]y
at v’avclcllgtl)s  of 355 and 532 11111. IIlastic  a~ld illelti.stic  corllj)ollcllts  o f  tllc baclwcattcrcd  light
(I{aylcigll-  and Mic-scattcrillg,  vibratic)llal  ltalllall-scattcrillg  011 lncdccular  ]Iitrogml)  are detm.tcd.
AdditioIlal]y, t]Ic cross- ]m]arizcd  sig]lals  at 3.55 aud 532 JIJII arc recorded. (hrrCJlt]y th(! iJIStrUJllCJlt

o]mratcs  duriug  ]Iigllt-ti]llc  oIIly. l>urtllcr  tcc]lnical  detai ls  call  be fou Ild ill Sclltifer ct al.[2].
After app]yiug  background and saturation corrcctio]ls  to t,lIc raw signals the bacliscattm  ratio 1/ :=
] -1 ~A/~~f  is  derived by divjc]i]lg  t]lc! ]{ay]cigh  and corrcsl)c)lidi]lg  ]talna]l  profile  a]ld IIormalizillg
to unity at all acroso]-free a]titudc  rallgc ~NIt,wmII  18 a]lcl 22 kII1. ]]W’C, @A,hf dcllc)tc  thC aCrOSO]

a]ld ]no]ccu]ar Lmcksca.ttm  cocflicicnt,,  rcs]mctive]y.  Si/ni]ar]y,  volu IIIc dc}m]arizatioIl  j = /?d /@n i s
calculated by forlni]lg the ratio of tllc sig]lals  ill tile cross- and aligilcd-])olariz  atioll  clla]l?icls  and
nor]llalizing to 0.014. ‘J’hc superscripts -1 , II rcfm to cross  a]ld a]ig]lc(l-  ])()]arizati()]l,  rcspcctivc]y.

R.csults and discussion

l)urillg  t]Ic cal]lpaigll  lidar  ~ncasurmncllts were }mrfo] Inccl 011 t]Ic Atlantic  cma~l  hctwcc]l  35°N and
45°S. III tlIc follc)willg wc restrict t}lc discussion]) OII tllc tro}tical a]ld suhtroltical  observations (30 °N-
30°S). Based OJI OIIC hour averages a total of 126 ]idar ])rofilcs  were obtai]lcd wit,]li]l  t]lis  ]atitudc
rarlgc.
‘J’IIc  Illcasurel]lmlts SIIOW  that  VOIUIIIC dc])olarizatioli A is all cxtrctllly  sc]lsitivc ])ara.meter for tile dc-
tcctioll ofsuhisiblc  cirrus clouds as IIo]l-s])hcrical  cirrus icc ])articlcs cause dcl)o]arizatiolls  reaching
u]) to 100% (cf. figure 2) wllcrcas for ]I)olccu]ar  sc.atteri)lg  6 =. 1.4%. III tlic tro])ics (23.5°S 23.5°N)
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];igurc 1: ‘1’lIc alt,itudc clc]mnclcllce  of volulnc dc]mlarizat,ioli  at a wavclmlgt}l  c)f .532 ll]rl as a function
of latitude. Also give])  is i,llc  trc)]m])ausc  altitude  (t~rokc]l  lillc). llars above I,llc  figure show tllc
lllcasurmllclit  periods.

wc fi]ld ill 44% out  of 90 profiles lIlaxiilLulll  vdu IIIc dc])olarizatiolls  cxccxxlitIg  I ()% witllill  the al-
t,itudc rallgc  12-16 kin. 1]) t]lc subtropics ( 23.5 30°S and 23.5 30°N) this  J,cmmltagc rcducc:s  to
I 1 % based o]i 36 ]jrofilcs.
1]1 figure 1 the altitude dc]mJIdcIIcc  of d as a fu]lctioli  of latil,udc at 532 nln is giwui. Also S} IOMIJI
is the t,ro]wJ)ausc  altituclc obtaillcd  froln daily serological soullditlgs, Frequently several distinct
layers were foullcl  wit,hili  the cirrus cloud wit]l  tllc higllcst Iaycrs rea.cllillg  tllc tro}m])ausc.  WC foul)d
]1o i]ldication for the prcs,cncc of cirrus clouds i] I I,IIC lower stratospllcrc.
‘1’IIc  frcqumlt  occurrcllcc  of IIigh]y dc])olarizi]lg  cloud layers with Inodcst  vaum of 1{ is illustrated ill
figuJc 2. h’or 21% of the obscrvatiolm wit]) Rw,,,,,” < 1.5 WC find clillanccd aerosol dc]mlarizat,iol!s
wit)l  6A CXC(XXli]lg  ] OCYO.
IIased 0]1 the ratio  c)f acroso]  hckscattcr  cocflicimlts  at 532 and 35511111 all cstilllatc  of the particle
sizes were derived witllill tile franlmvork of Mic scattcri~lg tlicory, As h4ie  theory  is valid for s~)llerical
Parti(h olll~  li~~asllr~]ll~]lts  wi~]l 6A < (). ] w(!r~ i]l(]udcd. ‘1’110 rcsulti]lg  icc water cc)tltcllt  (lWC)
as a fullctioIl  of tcln])craturc  7’ is SIIOWJI  ill figure  3 . ‘J’JIc  full lilic  shows tllc result of lillcar fit,
lWC~ =- cxp(- 32.35 -{ 0.114 K-J . 7’) g/Hi3. ‘1’llc l]r(}kell  li]lc  is a ])aralnctrizatic)]l frolll Suzuki c.t
al. [3].
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dcpolarizal,icm  as a fu]lction of lmckscat,tcr ratio at 532 ]lln ill the altit,udc range
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Figure 3: ICC water coIItcIIt  (I WC) as a fu]lc.tioll  of t,cnn}wrai,  urc. Also sllow]t  arc a lirlcar  fit t,lirougl)
i,hc data (full lillc)  and a paralnctrizatioll  by Suzuki et, al. (brokwl  lillc).


